To present a review about a comparative study of bile duct ligation versus carbon tetrachloride Injection for inducing experimental liver cirrhosis.
Introduction
Liver cirrhosis (LC) is considered a public health, according to World Health Organization, about 800 thousand people die from LC every year. Only in United States LC is responsible for around 27 thousand deaths per year, representing a mortality rate of 9.2 per 100,000, placing it as the 12 th overall cause of death [1] [2] [3] .
Nowadays major research centers focus on studying LC, its mechanisms and its behavior, complications and possible treatments. For that reason it has been developed, efficient experimental models of induction of LC in rats. The two most common methods used for experimental LC are the administration of carbon tetrachloride (CCl4) and the bile duct ligation (BDL) [7] [8] [9] . Our aim is to present a comparative study of bile duct ligation versus carbon tetrachloride injection for inducing experimental liver cirrhosis 
Methods

This research was made through
Results
The main methods of induction of LC in rats are the administration of carbon tetrachloride and bile duct ligation.
Below are shown induction of cirrhosis by CCl4, dosage of the drug, time for inducing cirrhosis, main test assessment with the method and their results (Table 1 ) and for bile duct ligation ( Table   2 ).
Review of experimental models for inducing hepatic cirrhosis by bile duct ligation and carbon tetrachloride injection
Discussion
The main methods of induction of LC in rats are the administration of carbon tetrachloride (CCl4) 4 and bile duct ligation (BDL) 11 . CCl4 is one of the most used methods nowadays however it is considered an extremely toxic method By 8 weeks, a micronodular cirrhosis takes place 31 . It has been used mainly by intraperitoneal injection 12 or oral administration 20 , the dosage 0,2 to 5ml/kg and LC is achieved between 36 hours to 18 weeks 15, 20, 11, 24 .
BDL is a safer method comparing to the CCl4. When the BDL is done, it provides an acute obstructive jaundice in two weeks, and progression to cirrhosis in 4 or 6 weeks 9, 10 . BDL stimulates the proliferation of biliary epithelial cells and oval cells (which are hepatocyte progenitors), resulting in proliferating bile ductules with an accompanying portal inflammation and fibrosis 43 .
Cholangiocyte proliferation started after BDL at the edge of the portal tract. During the first week from BDL the hepatic microcirculation did not show any alterations with respect to the normal liver 46 . Using this method LC is achieved between seven days to four weeks 17, 26 .
Conclusions
Based in our broadly review we concluded that LC can be induced by CCl4 and BDL, however the manipulation of CCl4 can be dangerous for the researcher with risk of inducing liver tumor. BDL is a safer method than CCl4 and cirrhosis could be induced in rats in average mean time of two weeks.
